Tobacco use is the single largest preventable cause of death worldwide. Tobacco use is increasing rapidly in many developing countries while declining in some developed countries. Its contribution to the burden of disease and death will change between 2003 and 2030. In 2030, despite the declines in some developed countries, tobacco use will still continue to be the single largest preventable cause of death in the world, causing more than 10 million deaths annually. 1 This increase will not be shared equally: deaths in developed regions are expected to rise from 1.6 million in 1990 to 2.4 million in 2030, whereas deaths in Asia-home to a third of the world's population-are expected to escalate from 1.1 million in 1990 to 4.9 million in 2030. 1 The importance of rapidly expanding prevention efforts to reverse an acute worsening of the global epidemic cannot be overemphasized. Effective arrays of interventions are available to prevent tobacco use in both developing and developed countries. 2 The challenge is to integrate these interventions so they work in concert with each other to optimize the reduction of tobacco use. This article examines the burden of tobacco use and its impact on major chronic diseases and provides a framework for integrating evidence-based interventions through a multifaceted strategy to reduce tobacco use that can be applied in any country.
BURDEN OF TOBACCO USE
Tobacco use is the single largest preventable cause of death worldwide. Every year, nearly 5 million people die from tobacco-related illnesses. 3 The prevalence of tobacco use worldwide is estimated at 29%, and it is rising. 2 The global rate of tobacco use is significantly higher for men (47%) than women (12%), 2 but the tobacco industry has targeted women in their promotional strategies. In many regions of the world this targeting has proved effective, resulting in alarming rates of increase in tobacco use among women in both developed and developing countries. 2, 4 In Denmark, Germany, and Sweden, more women aged 14 to 19 years than ever now smoke, even in the midst of national declining rates. Similarly, in some countries in Asia, smoking among women aged 18 to 24 years has increased. The number of women smokers will likely triple over the next generation. 4 The prevalence of smoking among youth is also increasing. Data from the Global Youth Tobacco Survey (GYTS) show that one out of five children in the world smokes his or her first cigarette by age 10 years. The prevalence of tobacco use among schoolchildren aged 13 to 15 years ranges greatly throughout the world, from 10% to as high as 60%. 5 
A RISK FACTOR FOR CHRONIC DISEASE
Around the world, tobacco use is among the leading risk factors for chronic disease. Independently and often in combination, these risk factors are the major causes of cancer, cardiovascular disease, diabetes, respiratory disease, and other chronic diseases. 6 Chronic diseases are expected to account for an increasing share of the disease burden, rising from 43% in 1998 to 73% by 2020. 3 The expected increase is likely to be most rapid in developing countries. In India, for example, the number of deaths from chronic diseases each year is projected to almost double, from 4.5 million in 1998 to about 8 million in 2020. 3 The steep projected increase in chronic diseases worldwide is largely driven by the rapidly increasing numbers of people presently exposed to tobacco via smoking or secondhand smoke (SHS), as well as to other risk factors.
Tobacco use is a known or probable cause of more than 25 specific diseases and is an important cause of chronic disease. 7 Prolonged smoking causes lung cancer, other cancers, chronic respiratory and cardiovascular diseases (in particular ischemic heart disease), and many other diseases. In populations in which cigarette smoking has been common for several decades, about 90% of lung cancer, 15% to 20% of other cancers, 75% of chronic bronchitis and emphysema, and 25% of deaths from cardiovascular disease at ages 35 to 69 years are attributable to tobacco use. 6 Tobaccorelated cancer constitutes 16% of the total annual incidence of cancer cases-and 30% of cancer deathsin developed countries, and 10% of deaths in developing countries. 6 The pattern of tobacco-related diseases is substantially different in various countries. For example, in the United States tobacco-related vascular disease and lung cancer predominate, 2 but in China, smoking causes far more deaths from chronic respiratory diseases than it does from cardiovascular disease. 8 Smoking causes about 12% of all tuberculosis deaths. 9, 10 In India, where almost half the world's tuberculosis deaths take place, smoking increases the risk of death from tuberculosis, 9, 10 and men in urban China who smoke more than 20 cigarettes a day have double the death rate from tuberculosis as nonsmokers.
SHS, a leading cause of preventable death, contains carcinogens for which there is no safe level of exposure. Exposure to SHS causes lung cancer, ischemic heart disease, and-among children-sudden infant death syndrome, low birth weight, and respiratory disease. 11 In the United States alone, SHS accounts for an estimated 3,000 deaths from lung cancer and more than 35,000 deaths from heart disease each year.
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A lower prevalence of smoking in a population ameliorates chronic disease-related morbidity and mortality. Acute myocardial infarctions and stroke account for 40% of death in the United States and are the leading contributors to chronic disease; reduced smoking prevalence decreases, within the first year PHOTO: EARL DOTTER alone, the number of hospitalizations for acute myocardial infarctions by nearly 1,000 and incidence of stroke by more than 500. 13 One to two years after quitting, the excess risk of death from heart disease caused by smoking is halved, and within 15 years the risk of cardiovascular death is nearly that of persons who have never smoked. 7 Decreased smoking prevalence also produces lower rates of lung cancer and mortality from heart disease. 14, 15 Tens of millions of disability-adjusted life years could be averted in 2010 and 2020 by preventing and reducing tobacco use now. 3 Intervention programs are most effective when they are part of a comprehensive tobacco control strategy that aims to monitor tobacco activity and build capacity within a program to prevent initiation of tobacco use, reduce SHS, and increase cessation, all in collaboration with committed partners. By targeting multiple mechanisms to reduce tobacco use and exposure through a multi-faceted approach, a comprehensive strategy may produce synergistic effects in reducing tobacco use and exposure.
AN INTEGRATED APPROACH TO ACTION
Comprehensive tobacco use prevention and control interventions, adopted according to the political commitment and infrastructure of a particular country as well as the stage of its tobacco use epidemic, have a greater likelihood of success than individually implemented interventions. Initiation of tobacco use often leads to tobacco dependence, which results in excess morbidity and early mortality ( Figure 1 ). Exposure to SHS also results in excess morbidity and early mortality, and can lead to tobacco use initiation. Tobacco control programs strive to break the links which inevitably lead to increased disease and premature death. Comprehensive tobacco control programs attempt to address key prevention and control outcomes via reducing tobacco use initiation, reducing exposure to SHS, and increasing tobacco use cessation, all in concert with one another.
Countries with successful tobacco control programs use a combination of interventions, including bans on 
tobacco advertising, strong warnings on tobacco packages, controls on the use of tobacco in public indoor locations, high taxes on tobacco products, health education, and tobacco use cessation programs. 1 Governments interested in choosing the best combination of interventions for their circumstances will focus on the cultural relevance of interventions, their resulting effects on population health, and available resources. The ultimate goal of any intervention is to reduce tobacco use by challenging and changing the social norms regarding tobacco use and tobacco's role in society.
Many studies have reported on the effectiveness and feasibility of different tobacco use intervention programs. The World Bank publication Tobacco Control in Developing Countries concludes that tobacco control programs need to employ a broad mix of policy instruments. 2 In conjunction with the 11th World Conference on Tobacco or Health, the journal Tobacco Control published a special feature entitled, "World's Best Practice in Tobacco Control," which outlined some of the most effective programs undertaken throughout the world. 18 The 2000 U.S. Surgeon General's Report, Reducing Tobacco Use, concludes that programs that bring together social, economic, clinical, educational, and regulatory strategies into a fully comprehensive effort are effective in reducing tobacco use and helping tobacco users end their addiction. 17 In February 2001, the American Journal of Preventive Medicine published The Guide to Community Preventive Services: Tobacco Use Prevention and Control, which included a report on the results of systematic reviews of effectiveness and applicability of selected U.S. population-based interventions for reducing tobacco use and exposure to tobacco smoke. The Table includes those interventions reviewed in "World's Best Practice in Tobacco Control" and The Community Guide that are intended to impact more than one link in the conceptual structure described above.
A comprehensive tobacco control program has the greatest potential to produce a synergistic effect to reduce tobacco use when these interventions are implemented concurrently. The World Health Organization's (WHO's) World Health Report 2002, using standardized methodology, analyzed the combination of interventions in 14 different WHO sub-regions of the world. 19 It concluded that costeffective interventions would avert each disabilityadjusted lives per year (DALY) at a cost less than three times the country's gross domestic product per capita. 19 Those interventions requiring government action were very cost-effective (less than the gross domestic product per capita) in all subregions. And yet there is concern that although countries such as the United States and Norway have implemented strict legislation, other countries, particularly in the developing world, will continue to be targeted by tobacco industries as their main market. In response, the international community has agreed to the first international treaty negotiated under the auspices of the WHO-the Framework Convention on Tobacco Control (FCTC). Using scientific evidence about the tobacco epidemic and comprehensive tobacco control programs, the FCTC concluded that only with strong government action can risk reduction strategies be implemented. 20 As the FCTC continues toward ratification, it will become a milestone in the cooperation of international efforts for health.
A COMPREHENSIVE STRATEGY FOR TOBACCO CONTROL
The most effective tobacco use interventions have a solid evidence base. Duplicating these results requires a multifaceted approach that links surveillance to intervention programs and supports the system with strong partnerships (Figure 2) . The Centers for Disease Control and Prevention (CDC) and other government and nongovernmental agencies are coordinating a response that implements a sound surveillance system to monitor the global tobacco epidemic, strengthens national infrastructure to promote tobacco control through government programs and policies, and builds partnerships to meet the needs of a strong and comprehensive tobacco prevention and control program.
Improving surveillance systems
The effectiveness of interventions to reduce the burden of the tobacco epidemic depends in large part on the quality and timeliness of data. Yet many developing countries lack data on tobacco activity needed to assess their situation and to monitor the trends and progress of existing or developing interventions. CDC, WHO, and other international agencies are collaborating to develop a Global Tobacco Surveillance System (GTSS). The goal of GTSS is to improve the ability to monitor the tobacco epidemic and to develop, implement, and evaluate country-level tobacco control programs. The GTSS has four components:
1. The Global Youth Tobacco Survey (GYTS), which collects tobacco-related information on prevalence, access, exposure to SHS, media and advertising exposure, cessation, and school curriculum for youth (see text box); Cessation assistance Fourteen studies reported on the change in tobacco use While there may be no direct cessation attributable to a multi-component intervention of costs in providers giving advice a provider being reminded to advise the patient to quit to patients on cessation, the and the provider educating the patient on cessation. In provider reminder mechanism follow-up periods of a median of 10 months, the median may introduce an administrative percentage difference in patients quitting was ϩ4. 7 burden as a potential barrier to percentage points.
implementation.
According to 32 studies reporting the effectiveness Primarily, patients must have of quit lines, the median difference was ϩ2.6 percentage access to a telephone system points in quit rates when compared to smokers who did and the community must have not receive telephone counseling.
an infrastructure to maintain operative quit lines. Economic analysis within the U.S. reports a range of adjusted program cost per quitter from $73 to $2,532.
Nicotine replacement therapy (NRT) has been shown to Analyses of these studies are be an effective aid for quitting smoking, yet it remains an limited to U.S. health care expensive intervention. Therefore, reducing out-of-pocket settings. While increased costs for effective therapies was reviewed as an intervention insurance coverage may be to increase cessation. The median absolute percentage the limiting factor, reviews increase in tobacco use cessation was 7.8 after an average of four types of varying of 9 months after programs reducing out-of-pocket costs coverage and co-payment for NRT.
are demonstrated as effective strategies on their own.
Public education: Seven studies evaluated campaigns designed to reduce Aside from obtaining and Mass media campaigns initiation of tobacco use and observed a median decrease maintaining the necessary in initiation of 8 percentage points compared with groups funding for a sustainable highnot exposed. Studies evaluating statewide reduction of visibility campaign, the most tobacco consumption due to mass media campaigns effective mass media programs found a median decrease of 15 packs per capita per year.
work in combination with other interventions to improve cessation and reduce consumption of tobacco. 2. The Global School Personnel Survey (GSPS), which collects information on tobacco use by school personnel, tobacco control policies in schools, and the extent to which tobacco control information is included in school curricula;
3. The Global Health Professionals Survey (GHPS), which collects information on tobacco use, knowledge, and attitudes from students attending medical, dental, nursing, and pharmacy schools;
4. The Global Information System for Tobacco Control (GISTC), which compiles tobacco information regarding prevalence, economics, and laws and regulations for youth and adults. The GISTC is under development, but when completed, will feature websites for each of the WHO's six regions.
These four initiatives have been developed using consistent survey designs and data processing methodologies. The consistency will allow changes over time to be monitored and program effects to be measured in a standardized way across countries, regions, and the world. Monitoring vital statistics, behavioral risk factors, and program measures contributes to the surveillance of the health effects of tobacco use. 21 The data generated from these surveys will help set the direction and strategy for an integrated action to influence public health policies.
Strengthening infrastructure
A strong infrastructure is necessary to coordinate effective tobacco control programs. The tools of infrastructure development include technical expertise, information systems, skilled management, public support, strong political leadership, enactment of meaningful legislation, and increasing resources at the country level. Often, resources are spent mostly on implementing programs without ensuring sufficient support for program management and evaluation. Successful public health programs invest in a motivated workforce and information systems to enable a coordinated response. Such investment supports administrative and management activities (including the recruitment and development of qualified technical, program, and administrative staff), coordinated implementation across program components, and program assessment. Integrating an efficient communication system and a sound fiscal management foundation into a strong infrastructure helps ensure the sustainability of program initiatives.
Enhancing partnerships
The scope and intensity of global health challenges ensure that no single country or agency can work alone to meet them. Partnership implies a commitment to a common goal through joint provisions of complementary resources and expertise. Partnerships will lead to a gain in global efficiency from having comparable surveillance systems, fewer replications of The Global Youth Tobacco Survey (GYTS) is an international surveillance project designed to enhance the capacity of countries to monitor tobacco use among youth and to guide the implementation and evaluation of tobacco prevention and control programs. The GYTS uses a standardized methodology for constructing the sampling frame, selecting schools and classes, preparing uniform questionnaires, following consistent field procedures, and using consistent data management procedures for data processing. By capturing data on factors important in assessing a country's comprehensive tobacco program, the information generated from the GYTS will stimulate the development of tobacco control programs and be a means of assessing progress in meeting program goals.
The GYTS has three components: training, analysis, and program development. Training workshops are held for select country research coordinators to ensure standardization in methodology for GYTS implementation. After data collection, an analysis workshop instructs participants in the in-depth analysis of their GYTS data, including training in the use of Epilnfo software and writing of country reports. Once country reports have been finalized, a policy/program workshop is held with the goal of developing strong, evidence-based tobacco prevention and control programs within the country. Initial results have provided evidence for the need for comprehensive tobacco control programs. Worldwide, 13.9% of students smoke cigarettes and 8.8% use other tobacco products (Table) . Cigarette smoking is highest in the European Region, and in no region is the prevalence zero, the goal of all youth tobacco prevention and control programs. The prevalence of tobacco use other than cigarette smoking is higher than or almost as high as the prevalence of cigarette smoking in several regions, which suggests that prevention and control programs should encompass a broad base of tobacco products and not be limited to cigarettes. As the challenge to prevent tobacco use by youth continues, so do efforts to reduce the global tobacco epidemic. efforts, direct contact to country-level programming, and shared knowledge of a country's capacity to develop, implement, and evaluate tobacco control programs. One example of a successful partnership is the GTSS, which represents a collaborative effort among international agencies to strengthen global surveillance of the tobacco epidemic. The GTSS partnership includes CDC, WHO and its regional offices, and the Canadian Public Health Association.
SUMMARY
The benefits of tobacco use prevention and control interventions for population health, in terms of disability-adjusted life years, can be estimated through the effect of reduced tobacco use on the incidence of chronic disease, particularly cardiovascular disease, respiratory disease, and cancer. 3 The interventions discussed here have a larger effect on population health in regions with a high prevalence of tobacco use (e.g., Central and Eastern Europe, South Asia, Western Pacific, and parts of the Americas). To achieve accelerated and sustained improvements in population health, a mix of interventions (such as taxation, comprehensive bans on advertising, and information dissemination activities) are cost-effective in most countries.
The greatest tobacco-related improvements in population health have been the result of efforts to increase tobacco taxation, develop clean indoor air policies, introduce comprehensive bans on advertising, and educate the public through campaigns. Each component is greatly enhanced when implemented in conjunction with others. Integrated tobacco control programs require a sound surveillance system for monitoring and evaluation while developing infrastructure to sustain them. As the tobacco epidemic freely crosses international borders, strong partnerships within the country and across international organizations are necessary to support global tobacco control. Such comprehensive programs effectively reduce the prevalence of tobacco use. With reduced tobacco use-the leading risk factor associated with the greatest burden of chronic disease-follows reduced incidence of cardiovascular disease, stroke, and other chronic diseases. The CDC is dedicated to promoting tobacco control strategies with the expectation of averting many deaths attributable to tobacco use worldwide.
